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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the reliability of 
a circuit and a system by forming the gate electrode of a 
MOS device using a metal and reforming its side wall 
into a metal insulation film. 

SOLUTION: After a gate insulation film is formed, a Ta 
thin film 104 that is used as a gate electrode in a 
process chamber without being exposed to the air is 
formed by sputtering method. After the gate electrode is 
formed, the nitriding treatment of the surface of Ta is 
performed by another process chamber using microwave 
plasma that uses a radial line slot antenna to prevent 
the surface of a metal from being oxidized, thus forming 
a TaN layer 105. Then, the resist mask of a gate is 
formed by a lithography process, the gate is machined by 
a cluster chamber, and the reoxidization process of a Ta 
gate electrode side wall is performed by another process 
chamber. More specifically, Ta205 is formed on the gate 
electrode side wall without introducing any defect into a 
gate oxide film by using the radial slot antenna and Xe 
plasma. 
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